ABSTRACT Let X be an arbitrary nonsingular projective 3fold whose canonical bundle is not numerically effective. Then we have: (i) X contains an exceptional divisor of several types, which we classify explicitly, (il) X has a morphism to a projective nonsingular suace whose fibers are conics, (iii) X has a morphism to a projective nonsingular curve whose general fibers are Del Pezzo surfaces, or (iv) X is a Fano 3fold with Picard number 1. This is a research report of my result on 3folds. The details will be published elsewhere.
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The cone of 1-cycles
Let X be an arbitrary nonsingular projective variety over an algebraically closed field k of arbitrary characteristic. By a 1-cycle on X we understand an element of the free abelian group F(X) generated by all the irreducible reduced closed subvarieties of dimension 1 (or irreducible curves) of X. A 1-cycle Z = 2nC (n, E Z) is effective if nc 2 0 for all C. We say that two 1-cycles Z1 and Z2 are numerically equivalent (and write Z1 Z2) if (Z1.D) = Z2.D) for all divisors D on X, in which (Z.D) denotes the intersection pairing. Let N(X) = (F(X)/1 ) @z R, which is an R-vector space of finite dimension p(X), the Picard number of X. By a convex cone in N(X), we understand a subset K such that K + K c K and aK c K for any positive real number a. Let NE(X) be the smallest convex cone in N(X) containing all the effective 1-cycles, and NE(X) the closure of NE(X) in the sense of the usual topology of N(X) _ RP(x). Let cl(X) be the first Chern class of X, and NE-(X) = £Z E NE(X) I (Z.c1(X)) < Oj.
Let R+ = la E R I a > 0). A half line R = R+Z in NE(X) is called an extremal ray if (i) (Z.cl(X)) > 0, and (ii) Z1 and Z2 in NE(X) satisfy Z1, Z2 E R if Z1 + Z2 C R. We say that an extremal ray R is numerically effective if (Z.D) > 0 for all Z E R and all irreducible reduced closed subvarieties of codimension 1 (or irreducible divisors) of X. By an extremal rational curve C of X, we mean an irreducible curve C in X such that (i) the normalization of C is isomorphic toPI; (ii) R+[C] is an extremal ray, in which [C] is the numerical equivalence class of C, and (iii) dim X + 1 2 (C.ci(X)). Now the fundamental theorem on the cone is: THEOREM 1. NE(X) is the smallest closed convex cone containing NE-(X) and all the extremal rays. For any open convex cone U in N(X) containing NE-(X) -10) there exist only a finite number of extremal rays that do not lie in U U f0j. Furthermore, every extremal ray is of the form R+ [C] , in which C is an extremal rational curve. COROLLARY 2. If cI(X) is ample, then NE(X) is spanned by a finite number of extremal rays.
We say that a divisor D is numerically effective if (Z.D) 2 o for all the irreducible curves Z of X. COROLLARY 3. If the canonical divisor Kx = -cl(X) is not numerically effective, then X contains an extremal rational curve.
3-folds with extremal rays
In this section, we assume that k is algebraically closed and of characteristic 0, X is a nonsingular projective 3fold over k, and Kx is not numerically effective. By Theorem 1, X has an external ray R which we fix in this section. 
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